the almost similar period 1946-57, would be 199-5. This figure is based upon the 1951 Census (General Registrar Office, 1951) population level and takes into. account the increased number of old people in the district. The actual figure, which was 202, might have suggested a reasonably satisfactory state of affairs until an analysis according to site revealed that the higher national rates for cancer of the lung in the male and genital cancer in the female were balanced by the excess of cancer of the digestive system in the Welsh district (Table 1) . (Registrar-General, 1951 in England and Wales. These were 165 per cent (male) and 174 per cent (female) (RegistrarGeneral, 1954) . When these increases have been applied to the rates in Table I for England and Wales, they become 630 (male) and 478 (female) per million which accord well with the actual rates for Llanfyllin R.D.
As the number of old people is known to be excessive in these rural districts, due account must be taken of any influence exerted by them 0-n the death rates. The 1951 Census showed that there were one and a half per cent more people over the age of 65 years in Llanfyllin R.D. than in the countr as a whole, and that this excess was attribu.able to males (Table IV) The distribution of the sex and age specific death rates are shown in Table IX in which the heavier local death rate is seen to be reflected in nearly all the main age groups. The average age at death is a little higher in intestinal than in stomach cancer (Table X) The female 75-84 age group, which had the highest number of deaths has no obvious common factor. The deaths are distributed evenly throughout the period of time, geographically they are evenly distributed, and their proportions in the social classes are similar to those of the deaths as a whole.
As in the case of stomach cancer, Social Classes II and IV consist mainly of farmers and agricultural workers and Table XI shows again a tendency to higher standardised mortality ratios for these occupations, especially farmers. It also shows that intestinal cancer, unlike stomach cancer, has a tendency to affect Classes I and II more than IV and V. The same applies to Llanfyllin R.D. where there were nearly as many deaths due to intestinal as to stomach cancer in Classes I and II. Certainly, takina these two classes together, there is a greater proportion of intestinal than stomach cancer (Table V and Fig. 2) .
The over-all perceiitage of cancer of the intestine in the male agricultural population is appreciably greater than the percentage that that population bears to the total occupied males (Table VII 
Genetic considerations
In patients with stomach cancer blood group A was found to be commoner than in the general population (Aird et al., 1953) , and this excess of group A was thought to be associated only with carcinomata of the pyloric end of the stomach (Jennings, Balme and Richardson, 1956) , and with blood group Al rather than A2 (Walther, Raeburn and Case, 1956 (Ponsford, 1955) . In the main the radioactivity is due to the content of uranium and it is customary to express the total radioactivity as uranium oxide equivalent. It (Wedd, et al. 1929 ). G-reat thicknesses of these black shales have not been adequately sampled however, and there is a possibility that other radioactive beds may be present.
The most obvious manner in which the radio-activity of these rocks could be further concentrated and communicated to populations would be through the drinking water. The distribution of uranium in a drainage system has been studied in the Fal River in Cornwall where it was found that the uranium oxide content in grams X 10-6per litre rose from levels between 0-7 and 7-5 to levels between I -0 and 25-0 after a prolonged rainy period which had been preceeded by several months of comparatively low rainfall (Ostle, 1954 far as the uranium content of the samples is concerned, serious significance can hardly be attached to such extremely small amounts of radiation especially as the uranium contents are no higher than would be expected in most natural waters. The highest bone activity due to strontium-90 in children under five years in 1956 was only one tenth of that due to natural radium when allowance had been made for the relative biological efficiency of the alpha rays, and it was about one thirtieth of the total natural dose to bone from internal and external sources (Bryant et al., 1958b) .
These results do not take into account the daughter elements however, or the great quantitative variation that may develop among them. Two examples of this variation, yet of different types, have been described recently in Devon and Wales. High activities of 0-1 /ti-ic per ml. to 13-3 /zlic per ml. have been recorded for waters in Devon (Abbatt et al., 1960) . These are presumably total radiations including beta as well as alpha activities and the thorium series as well as the uranium series; nevertheless gamma spectrometry identified radon as being at least primarily responsible for the gamma activity of the samples. The ratio of thorium-232 to uranium-238 in a sample of Devon soil was 1-3 and the total soil activitv was about three times that of the samples from Wales (Mayneord, Turner and. Radley, 1.960). In Wales an aliquot of raw matt which showed increasing uranium series activity was found to have a lead-210 content twenty-seven times higher than the radium-226 level (Mayneord et al., 1960) . The difference between Wales and Devon as far as alpha activity is concerned is that, although in both Devon and Wales the soil showed small rises of 5 to 6 per cent in activity on sealing for about six montlis, in Wales and in Scotland the grass ash activities after six months' storage showed much higher values than in Devon diie to the growth of polonium-210 (Mayneord et al., 1960) .
Two mechanisms are thought to be at work. The first is the leaching effect of underground waters of differing pH values upon uranium and thorium ores of varying qualities and of varying degrees of accessibility. Such waters, dependent also upon drainage and depth below the surface, may leach out certain members of the series more than uranium itself. In particular the radons-222 and -220 imprisoned in varying concentrations may be released in varying amouiits. If small amounts of radium D (lead-210) were to be selectively released, the ratio of the disintegration constant of its main precursor radium-226 and its own constant (I : 135) would ensure a similarly enhanced degree of radioactivity. The second mechanism is the reteiition of lead-210 from the atmosphere in proportion to rainfall after the fashion of the foliar retention of strontium-90. The basic uranium and thorium activities of soil saniples in Wales were less than in Devon aild certainly the uraniuni content of the water samples was lower so that it is possible that the second inechanism is of greater importance in Wales than in Devon. If a causative association is to be entertained between radioactivities and gastric cancer, then both of these mechanisms are likely to be relevant to the problem although, for reasons to be discussed, the second may be the more significant in Wales.
In Sweden, where radioactive shales are several times more active than in Wales, there is evidence of a gastric cancer mortality which is not only higher than the average but also constitutes a much great erproportion of cancer of the digestive system than in England and Wales. It must be admitted however that the high specific death rates for cancer of the stomach at ages over 75 years contributed substantially to the higli total in Sweden (Table XV) (Howe, 1959) . The annual report of the Medical Officer of Health for Carmarthen (Evans, 1959) (Stocks, 1958) . Zinc is one of the trace elements shown to be essential for the higher forms of animal life, but chromium is not even among the apparently unessential elements known to be normally present in the body tissues (Underwood, 1956) . It was therefore all the more significant that a local high gastric cancer rate in a township in Devon, situated in a district which had an average gastric cancer rate, was found to be associated with a high chromium content of the garden soils of the houses in which a case of stomach cancer had occurred. Furthermore the excess of chromium, zinc, cobalt, nickel and organic matter at the stomach cancer addresses exceeded the respective control levels to a significant degree in two sub-districts in which there were tanneries (Stocks and Davies, 1960a) . Both tanneries used chrome and the deaths occurred among those who might have been expected to eat much of their own garden produce (Nicholson, 1960) . A positive association has also been found between chromium content of the soil and intestinal cancer (Stocks and Davies, 1960b) (Stocks, 1959 ; Davies and Griffith, 1954 ; Legon, 1952) has been doubted on the grounds that, with the exception of potatoes, 78-85 per cent of vegetables are brought into North Wales (Howe, 1959) .
Whether this mode of direct conveyance of carcinogens to the body by vegetable foods is important or not, many workers have concentrated attention upon the other and main component of the diet, namely water. London boroughs supplied by well-water had lower cancer mortalities than most of the boroughs supplied by river water (Stocks, 1947) . Similar findings in the Netherlands stimulated work on soil analysis there (Tromp and Diehl, 1955 ), yielding results not unlike those in North Wales (Davies and Griffith, 1954 ; Stocks, 1958) . In both cases the higher gastric mortalities were associated with acid poorly drained peaty soils of the type likely to produce waters having a solvent action in piped supplies. Treated and untreated water supplies in rural Wales are generally soft or moderately so and, with several exceptions, the softest waters occur in the highest gastric cancer-bearing areas (Howe, 1959) . In Montgomeryshire the southern half of the county has fairly hard water supplies although the raised gastric cancer mortality applies generally to the rural districts throughout the county. The water supphes in the Llanfyllin R.D. are mostly soft apart from two treated supplies whose treatment includes passage through a contact chamber of limestone chippings. Despite a gradual improvement since 1946 in the provision of public mains in this district, the section of the population served in this way in 1957 was still only 38-7 per cent. Many of the pubfic supplies are virtually untreated waters which nevertheless reach the necessary bacteriological standards for drinking water. An attempt was made to ascertain differences in gastric cancer mortality related to public or private water supplies but none were found. It should be noted however that Liverpool's water supply is derived from Lake Vyrnwy whose catchment area extends over much of the rural district of Llanfyflin, but Mutagens, which have much in common with the chemical carcinogens, also iiierit some consideration. Whilst the fall-out of strontium-90 cannot be expected to have a significant bearing, if any at all, upon the present study, the numerous papers on strontium-90 provide valuable information much of which can be applied to the allied subject of natural fall-out. In the breakdown of uranium the einanation of radium (Radon-222) escapes from rock and soil in varying degrees throughout the world. The rate of escape of this element is highest in the dry equatorial regions from which it tends to rise with upward air currents towards the stratosphere. The rapid change through four radioelements is over 90 per cent -complete in about two weeks with the formation of lead-210 which has a half-life of nearly I 9 -5 years. Being particulate, this element reaches the ground as fall-out in temperate regions after approximately four weeks in the atmosphere, a period sufficient for appreciable atmospheric mixing to occur, yet short compared with its radioactive half-life (Burton and Stewart, 1960) . The model of global circulation of air (Dobson, 1956 ) and the world-wide measurement of long-lived fission products (Stewart et al., 1957) help to explain the general pattern of deposition which, although more consistently related to the concentration of these products in air or rain, is in the final distribution roughly proportional to rainfall (Peirson, Crooks and Fisher, 1960 (Bryant et al., 1958a (Bryant et al., , 1958b . Total soil alpha activities were found to be 15 times higher in Wales than in South-East England and the total grass ash alpha activities were also many times higher (Mayneord et al., 1.960). As the proportion of strontium-9-0 per gramme calcium is about 100-300 times higher in grass grown on calcareous soil than in the soil itself, the dominant mode of Contamination is by means of foliar retention (Bryant et al., 1958a (Bryant et al., , 1958b . This is also borne out by the ratios of strontium-90 to stable strontium and calcium in flour, which were consistently lower than those for bran which is more accessible to current fall-out (Agricultural Research Council, 1,958). The same also applies to polonium-210 because the total alpha activities for the outer parts of the plant such as the leaf and bark have been found to be much higher than those for the fruit and root (Mayneord et aL, 1960) . Despite the fact that the thoriuni series contributes more than the uranium series to soil activity-and in Wales soil samples were found to have Th/Ur ratios of about 4-5-the plant has a preference for the radium isotopes which have been found to contribute up to 90 per cent of the total alpha activity in the plant (Mayneord et al., 1960) . Just as a biological discriinination against strontium-90 may amount to a factor of 25 to 30 from vegetation to the bone of a child (Bryant et al., 1958a) (Fink, 1950) . Two characteristics of polonium compounds are th.at they are not ionised and that they can separate in the colloidal state (Sidgwick, 1950 (Cook, 1957 (Stocks, 1958 
